make this option infeasible.
Environmental Impact
Existing regulations, national and international, provide a framework in which to consider the environmental impact of diluting 100 tons of excess weapons plutonium in the ocean.
In the United States, new regulations enter into force on January 1, 1994, limiting the allowable plutonium concentration in water to which members of the public might be exposed to 2 x 10" curies per cubic meter. These limits were set with the goal of ensuring that a person drinking 2 liters a day of this water would receive a radiation dose of no more than 50 millirem per year. To remain below this new limit, each gram of weapons plutonium would have to be diluted in 4 million cubic meters of ocean water.
If one set a criterion that the concentration of plutonium even when first released from the dilution ships should not exceed this legal limit, then the ships would have to dilute the nominal 100 tons of plutonium into 400,000 cubic kilometers of water. To do this, one might use ships or submarines with long drag lines containing thousands of nozzles, dispersing plutonium solution at depths of several kilometers beneath the surface of the ocean. A single ship or submarine proceeding at a rate of 10 kilometers per hour would cover 240 kilometers per day. If it towed a drag line equipped with a tree-like array of perhaps 3,000 nozzles, spanning a depth range of 2 kilometers (at a mean depth of perhaps 4 kilometers), with the nozzles extending some 250 meters to each side of the line, the cross-sectional area into which the plutonium would be dispersed would be some 1,000,000 square meters, or 1 square kilometer.27
2 These are new Nuclear Regulatory Commission limits (see Inside NRC, May 4, 1992, p. 3). For plutonium, these limits are 250 times more stringent than previous standards, which can be found in the Code of Federal Regulations, Vol. 10 (Energy), Part 20 (Standards for Protection Against Radiation), rev. 1 (Washington, B.C.: U. S. Government Printing Office, January 1992), pp. 321-457. The previous limits were based on an allowable dose 10 times higher, and a belief that plutonium ingestion was less effective in generating radioactive doses than new studies suggest.
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While the nozzles would be spaced a meter or two apart, the concentration in the column of water to which they were adding plutonium would quickly become uniform. If the eddy diffusion constant De in the deep ocean is roughly a typical 1 cm /s, then without any induced turbulence, even with nozzles spaced at intervals L of 18 meters, the affected column would be rendered uniform in plutonium concentration in about (L/2K)2/DC= 1 day. (See S.M. Flatte, ed., Sound Propagation Through a Fluctuating Ocean (Cambridge, U.K.: Cambridge University Press, 1979), p. 7. Even in unusually still ocean depths, it would seem to be a simple matter to arrange the towline structure to provide enough small-scale turbulence to mix the injected fluid very quickly within the 1-square-kilometer trail. To leave random motions of 1 cm/s over this trail from a ship moving at 10 km/hr corresponds to an increased towline power of 200 kilowatts. side of a sediment layer of width W, and the sea on the other side—is simply F = &DC0 /W, unaffected by the sorption on the sediment. volume, and for y x Kd » 1, the mass of plutonium per milliliter of gross volume would be larger than that in tfi*> crtintirtn untiirmt cnrhant hv o far-tnr v v Jf,- this annlips tn rhp. linear range, for which KJ is nearlvng cost of lost revenue, and the utility that owns the reactor would have to be persuaded to allow its use for this purpose. This option, however, would have the significant advantage of providing two reactors and a fuel-fabrication facility on a single nuclear-weapons complex site. The time and cost for modifying and licensing WNP-2 might turn out to be lessummary of the
